Objective To evaluate the value of routine antibiotic therapy in the management of the local swelling of patients with venomous snakebites.
Introduction
Venomous snakebite is an important problem in Sri Lanka [1] . Most bites are caused by Russell's viper (Daboia russelli russelli), hump-nosed viper (Hypnale hypnale), cobra (Naja naja ) and the common krait (Bungarus caeruleus ) [1] [2] [3] [4] . The first three snakes are well known to produce local effects at the site of the bite, varying from mild swelling to severe necrosis [1] [2] [3] [4] . There are two explanations for the mechanism of local swelling. The first is cytotoxin-mediated inflammation producing necrosis of tissues, and the second is infection caused by bacterial contamination of the bite from oral flora of the snake [5, 6] . A bacteriological study of the venom and mouth cavities of wild Malayan pit vipers has isolated Gram-negative rods such as Enterobacter and Pseudomonas, and staphylococci and clostridia [7] . Hence, this study has recommended to prescribe gentamicin with benzylpenicillin in Malayan pit viper bite [7] . Clostridia are the predominant anaerobic bacteria cultured in some previous studies [8, 9] . However, the value of antibiotics for local swelling has been disputed by other studies [10] [11] [12] .
In Sri Lanka, the use of antibiotics for the local effects is popular in the management of snakebite. Penicillin and metronidazole is the widely used combination of antibiotics. The efficacy of this practice has not been tested scientifically. There is no doubt that the local swelling developing within a few hours after snakebite is due to cytotoxins in the venom, but it may be argued that the persistence and spread of the local swelling is due to secondary infection. There is no proof that the oral flora of snakes is capable of infecting the skin and subcutaneous tissues of previously healthy people, unlike in the case of the Komodo dragon (Varanus komodoebsis) whose highly toxic oral bacterial flora cause a lethal infection of the bite wound [6] . Hence the value of routine antibiotics in the management of the local inflammatory swelling is open to question.
In this placebo-controlled study, we evaluated the efficacy of the two most commonly used antibiotics in Sri Lanka in the management of the local inflammatory swelling in patients with venomous snakebite.
Methods
We recruited patients from the medical wards of the General Hospital, Anuradhapura, Sri Lanka from June to November 2003. Patients aged 12-70 years who were admitted within 12 hours after snakebite on the leg at or above the ankle joint with local swelling were eligible for inclusion. We excluded patients who were allergic to penicillin and those who had associated debilitating diseases such as diabetes mellitus, malignant disease and hepatic, renal and heart disease. Patients with severe local tissue necrosis or gangrene at the time of admission, those who had herbal or antiseptic applications locally, and those with local incisions were also excluded.
We obtained written informed consent from all the patients included in the study. For those who were not able to give consent, we sought permission from a parent, spouse or guardian. The patients were told that they were free to withdraw from the trial at any time if they wished and in case the swelling became worse they would be treated actively.
Treatment
On admission, all patients were assessed and given standard treatment for snakebite, such as resuscitation, intravenous line, and monitoring of vital parameters. Lyophilised polyvalent enzyme-refined Indian antivenom serum (AVS) was given when indicated. Those who developed allergic reactions to antivenom were treated with adrenaline. In addition, they received one of the following treatment regimens for the local swelling based on allocation to Group A or B; Group A: Benzylpenicillin + metronidazole; Benzylpenicillin 2 mega units intravenous 6 hourly and metronidazole 500 mg, intravenous infusion 8 hourly for duration of 5 days. Group B: Placebo isotonic saline 5mL, intravenous, 6 hourly and isotonic saline 100 mL intravenous infusion 8 hourly for 5 days.
One of the above treatment regimens was administered. The criteria for interventions outside the trial protocol were: (a) patients who requested to be discharged from the hospital because of improvement of the local swelling and recovery, (b) worsening of the local inflammatory swelling, and (c) when surgical intervention was needed due to development of necrosis and gangrene of the local inflammatory swelling.
Allocation
A standard formula was used to calculate the sample size [13] . The power calculation was based on the assumption that the antibiotics would reduce the local infection rate by 25 % as there were no previous studies, and keeping the α and β errors at 5 % and 10 %. Accordingly, we planned to recruit 180 patients. Patients who fulfilled the eligibility criteria were allocated to receive one of the two treatment regimens. Treatment and placebo were placed in envelopes which were kept in a safe container at the investigating centre, the General Hospital, Anuradhapura.
Two teams, namely the treatment team and the investigating team were identified in the management of patients. The investigating team and the patients were blind to the treatment regimen. A member of the treatment team administered the treatment or the placebo. The investigating team monitored and assessed the stipulated parameters of local swelling. One trained member from the investigating team was assigned to evaluate the local swelling of all the patients in order to eliminate interobserver variability.
Data collected

Patients
The patient's age, gender, time of the bite, time from the bite to admission, dose of antivenom given, reactions to antivenom, previous treatment and other medical conditions were recorded. A history of allergy to drugs, especially penicillin was noted. The biting snake was identified.
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Envenoming
Severity of envenoming was assessed by a scoring system devised by the investigating team which was tested in a previous study (Table 1) [14] . The total severity score was calculated for each patient (range 1-10 ), and for each group (A,B) for comparison of the groups. A score from 1 to 3 was given according to involvement of each system, and these were summed to give a mean rank score. Table 1 . Scoring system for assessing severity of envenoming A score from 1 to 3 was given according to involvement of each system, and these were summed to give a mean rank score.
Haemostasis
Positive whole blood clotting test at 20 min (WBCT20) Assessment of local swelling
Measured variables:
Site of bite ( definitive fang mark) in the affected limb and the corresponding site in the normal limb were marked with ink. The circumference of both limbs was measured in centimetres at the level of the site of bite and at 5 cm intervals up to 25 cm proximally. The difference in the circumference between the affected and normal limbs was calculated at each level. Proximal length of the local swelling was measured in centimetres from the site of bite in the affected limb.
Physical characteristics:
The colour of the skin over the local swelling was given a score as follows: normal 1, redness 2, necrosis 3, and gangrene 4. Other associated features such as pain, tenderness, temperature, loss of sensation, absent distal pulse, distal ischaemia and enlarged regional lymph nodes were given one point each. The total score of physical characteristics was calculated for each patient.
These assessments were done on the first day after recruitment and daily thereafter for the next 5 days.
Statistical analysis
The data were computerised and analysed using the statistical software, SPSS version 10. The frequency distributions of each variable were checked to ensure correct data entry. Then the baseline variables (age, sex, the snake responsible, severity of envenoming, time taken to start the treatment, number of AVS vials used, and reactions to AVS) were compared between Group A and Group B to ensure comparable allocation. The differences in leg circumference and the mean differences in the length between the two groups were compared using the unpaired t-test, whereas the clinical signs were compared using either Chi-square or Fisher's exact test. The MannWhitney U-test was applied to analyse the physical characteristic scores of local swellings between the groups.
Results
We recruited 250 patients, but 106 were excluded as they had one or more exclusion criteria ( Figure 1 ) Of the 144 patients who fulfilled the eligibility criteria, 69 received antibiotics (penicillin and metronidazole) and 75 received placebo. Patient characteristics such as age and gender, biting snake, dose of antivenom, reaction to antivenom, time difference from bite to hospitalisation and severity of envenoming are shown in Table 2 . There was no significant difference between the two groups for any of these variables.
The mean difference in the circumference of affected leg and normal leg was compared between the Groups A and B for three sites ( Table 3 ). There was no significant difference between the groups on the 4 days of follow up except on the third day which showed improvement of local swelling at the site in Group B. Similarly, the mean length of the local swelling was compared which showed no significant difference between the two groups during the 4 days ( Table 4 ). The physical characteristics of the local swelling between the two groups showed no significant difference during the 3 days of follow up (Table  5) . At the end of the fourth day, 65.3% and 74.7% (p = 0.22) of the patients in Group A and Group B had improvement of the local inflammatory swelling, and left the hospital. The corresponding values at the end of the fifth day were 91.3% and 93.3% (p = 0.65) respectively. This difference was not statistically insignificant. Furthermore, three subjects (two in the test group and one in the control group) had worsening of the local swelling and early necrosis by the third day. They were treated surgically and with different antibiotics.
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Discussion
We tested the value of antibiotics for the local swelling of snakebite as this is a routine practice in Sri Lanka. One of the shortcomings of this study was that we were able only to recruit 144 patients due to practical difficulties. But this accounted for 80% of the intended 180 patients and we feel that the reduced number could not affect our results. We used a combination of two antibiotics to cover a broad range of pathogens, both aerobic and anaerobic, that are known to exist in the oral cavity of snake [7] [8] [9] . We refrained from using gentamicin as it has adverse effects on the kidney. We found that penicillin and metronidazole had no significant benefit ( p > 0.05) in reducing the severity of the local swelling compared with placebo. The local swelling followed its natural course of recovery irrespective of antibiotic therapy. Hence the use of a different combination of antibiotics or adding more antibiotics to the regimen may not be beneficial. There are a number of studies done elsewhere with a similar research question. A prospective observational study has found a low incidence of wound infection following crotalid ( rattlesnake) bite and has recommended avoidance of prophylactic antibiotics as a routine [11] . Another study had revealed evidence against prophylactic antibiotics, but the number of subjects studied was small [12] . A prospective, controlled trial has tested gentamicin and chloramphenicol for pit viper envenoming in Ecuador's Amazon rain forest [13] . This study did not show a significant difference in the number of infectious complications between the treated group and the untreated group. Although the number of studies is limited, they gave similar results similar to the findings and conclusions of our study.
Our findings suggest that cytotoxin-mediated inflammation rather than bacterial infection is the leading factor in the pathogenesis of the local inflammatory swelling in snakebite. However, in view of the alarming range of bacteria recovered from the venom and oral cavities of snakes in previous studies, bacterial contamination of the bitten site may be occurring [7] [8] [9] . These bacteria may not be pathogenic to human tissues. Furthermore, the antibacterial activity of the snake venom itself has been postulated to control local infection [7] . Further studies are needed to unravel these doubts about the oral microbial flora of snakes and its ability to infect human tissues. We conclude that the routine use of antibiotics (penicillin and metronidazole) does not seem to be of value in reducing the local inflammatory swelling in venomous snakebite.
